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Exercise electrocardiography in women. Over the last 
decade, many studies (l-6) have shown limitations in the 
sensitivity and specificity of electrocardiographic (ECG) 
exercise testing for the diagnosis of coronary artery disease 
in women as compared with men. Some investigators (1,2,7) 
believe that this phenomenon is related to the lower preva- 
lence of coronary artery disease in women. Other explana- 
tions for the disparate ECG responses of women and men 
include digitalis-like effects of estrogen (8), decreased hem- 
atocrit (7), increased prevalence of mitral valve prolapse (9), 
increased catecholamine release leading to increased vaso- 
constriction or increased variant angina, or both (8) de- 
creased intramyocardial potassium levels (7), increased 
neurocirculatory asthenia (7), increased pulmonary vascular 
resistance (7) and an increased prevalence of rest ECG 
changes (7). 
As in men, the predictive accuracy of ECG stress testing 
in women also may be altered by the pretest likelihood (age, 
risk factors, symptoms) of coronary artery disease. In one 
study of women with a normal rest ECG, the sensitivity of 
ECG stress testing increased from 22% in women with 
nonischemic chest pain to 80% in women with definite 
angina (2). 
Thallium stress testing has been found to be useful in 
differentiating women with and without coronary artery 
disease (5,6). The availability of new radioisotopes such as 
the technetium perfusion agents (10) and new techniques 
such as single photon emission computer tomographic scan- 
ning (11) may make nuclear medicine procedures even more 
useful for the diagnosis of coronary artery disease in women. 
Exercise echocardiography in women: present study. In 
this issue of the Journal, Sawada et al. (12) report on their 
experience with the use of exercise echocardiography for the 
diagnosis or exclusion of coronary artery disease in 57 
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women presenting with chest pain. The authors conclude 
that exercise testing in conjunction with regional wall motion 
analysis of two-dimensional echocardiograms is particularly 
useful in the diagnosis of coronary artery disease in women 
presenting with atypical chest pain. Exercise echocardiog- 
raphy was found to be diagnostic in 82% of women with ST 
segment abnormalities on the rest ECG and in women with 
conditions known to confound ECG stress testing. Electro- 
cardiographic stress testing was less accurate (65%) than 
exercise echocardiography even when women with ST 
changes on the rest ECG were excluded. However, as the 
authors point out, referral patterns to their laboratory could 
have biased their results. Furthermore, these investigators 
performed their exercise testing using only a three lead 
monitoring system that could have caused an underestima- 
tion of the yield of ECG stress testing (13,14). As suggested 
by Ilsley et al. (15), it is possible that observation of R wave 
amplitude changes would have improved the diagnostic yield 
of ECG exercise testing in women. 
Sawada and coworkers (12) found that exercise echocar- 
diography correctly predicted the presence or absence of 
coronary artery disease in 84% of women with atypical chest 
pain and in 89% of women with typical chest pain. However, 
because 84% of the latter patients had coronary artery 
disease, exercise echocardiography did not add greatly to 
the diagnostic yield in this group. Although exercise echo- 
cardiography could help to evaluate left ventricular function 
and valvular function in such patients, it would appear that 
typical angina is sufficiently predictive of the presence of 
coronary artery disease that additional noninvasive testing 
might not be cost or time effective. Conversely, in asymp- 
tomatic women or women whose chest pain history clinically 
suggests that the pain is almost certainly not due to coronary 
disease, exercise echocardiography would be expected to 
yield too many false positive results and would probably not 
be useful (2,6). 
Advantages of exercise echocardiography in women. Ex- 
ercise echocardiography is easily repeatable, noninvasive 
and avoids the use of an iodinated contrast agent (16). It is 
relatively inexpensive, and a large number of individual 
cardiac cycles can be rapidly analyzed. Improvements in 
instrumentation including dedicated on-line and off-line sys- 
tems allowing the display of multiple images in a side by side 
comparison have greatly facilitated image analysis. Using 
such equipment, an experienced observer can estimate the 
amount of myocardium at risk from the coronary stenosis by 
viewing the regions of myocardium that become ischemic 
with exercise (17). 
The lack of radiation exposure with exercise echocardiog- 
raphy is an important feature, particularly in younger women 
in whom even the relatively minor exposure to radioisotopes 
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might by undesirable. Another advantage of exercise echo- 
cardiography in women is that the study provides informa- 
tion about the presence of other cardiac abnormalities that 
might cause chest pain, such as pericarditis or mitral valve 
prolapse. 
Other techniques. Evolving echocardiographic tech- 
niques including dipyridamole-echocardiography (181, exer- 
cise Doppler echocardiography (19) and contrast echocar- 
diography (20) also may prove to be useful in the diagnosis of 
coronary artery disease in women. These techniques can 
be used separately or in conjunction with exercise two- 
dimensional echocardiography. However, exercise Doppler 
echocardiography and contrast echocardiography have not 
been studied extensively for the diagnosis of coronary artery 
disease in women. Masini et al. (18) studied 83 women with 
chest pain using high dose dipyridamole-echocardiography 
and found that the specificity, accuracy and predictive value 
of a positive test were higher with dipyridamole-echocar- 
diography than with ECG stress testing. 
Implications. Although all of these technical advances 
are favorable for the future use of echocardiography to 
diagnose coronary artery disease in men and women, even 
the most ardent advocates of exercise echocardiography 
probably would agree that mastering the technique is chal- 
lenging. Some of the technical details of optimizing the 
performance and interpretation of the echocardiographic 
studies still are unresolved. This is exemplified by Sawada’s 
suggestion (12) that imaging at peak bicycle exercise might 
lead to fewer false-negative results than imaging patients 
immediately after upright treadmill exercise. Laboratories 
that are inexperienced in the technique run the risk of 
misdiagnosing the presence or absence of coronary disease. 
Adequate quality control standards must be established to 
insure that a given laboratory is obtaining data that compare 
favorably to more established techniques, such as perfusion 
scintigraphy and coronary angiography. 
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